Abstract. To solve the non-uniform illumination problem of digital images, an enhancement algorithm based on segmenting non-uniform illumination image into two sub images and filtering separately is proposed. The method how to segment the non-uniform illumination image into two sub images and fix on the cut-off frequency of homomorphic filter is studied. The experiment shows image enhancement effect of the proposed algorithm in this paper.
Introduction
In the image acquisition process, due to illumination or surface reflection causes the overall image illumination uneven, resulting in difficulties in reading information. Non-uniform illumination image is specifically manifested in the following areas: the overall gray value of the image is low, such as night image and infrared image [1] [2] ; image uneven illumination the image local gray value is low, unable to identify local information [3] [4] ; the image appears in the high light phenomenon or some image is located in the high light area [5] [6] . Illumination is not all changed the original image of the image to a certain extent, therefore, the need for pre-processing. Common processing methods include gray scale transformation [7] , homomorphic filter based on the illumination reflection model [8] , Retinex enhancement method and gradient domain enhancement method [9] [10], etc. This paper presents a new enhancement algorithm based on two homomorphic filters, the original image is segmented into two sub images, then homomorphic filtering separately. The sub images segmentation method and homomorphic filter cut-off frequency selection method is studied. The experimental results demonstrate the effectiveness of the algorithm.
Design of the Algorithm
Step1: Segment original image into two sub images f 1 , f 2 using type (1) . m k is gray threshold, n is the number of pixels, d is control coefficient, d=0.72 as usual [11] . 0 (arg min 0.5 0.5)
The relationship between the sub images f 1 , f 2 and the gray threshold m k is shown in type (2):
Step2:
The two sub images f 1 , f 2 are equality processed separately in order to eliminate the phenomenon of over enhancement, getting new sub images f 1 ', f 2 ', as type (3): Step3: Homomorphic filter is the method of simultaneously enhancing image brightness range and image contrast in frequency domain, is represented by the incident component i 0 (x, y) and reflected components r 0 (x, y), as type (4) 
Take the logarithm and Fourier transform, get type (5):
Step4: Selection filter H as type (6), M and N are numbers of horizontal and vertical pixels, c as a constant, used to control the slope of the filter function sharpening, c=3, D 0 is cut-off frequency.
Step5:
Using filter H shown in type (6) to deal with the z(u,v) in type (5), as type (7):
Do Fourier inverse transform for type (7), get type (8):
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(8) Getting type (9) by exponential transformation: To effectively compress the dynamic range of the image, the cut-off frequency of the filter is required to be as high as possible, details of the reflection component loss should be as little as possible. The variance of the incident component and the reflection component is considered with the cut-off frequency, the variance of the reflection component is required to be as large as possible, the variance of the incident component must be within the acceptable range. According to this, we give the cut-off frequency selection method of homomorphic filter, as type (10):
In the type, a is amplitude modulation factor, adjust the weight correction range; b is error sensitivity factor, control sensitivity performance of cut-off frequency selection to the variance of the incident component. The function of type (10) 
Conclusion
To solve the non-uniform illumination problem of digital images, a new enhancement algorithm based on two homomorphic filters is proposed in this paper. The non-uniform illumination original image is segmented into two sub images, then homomorphic filtering separately. The sub images segmentation method and homomorphic filter cut-off frequency selection method is studied. The method corresponds to a different sensitivity region of the variance is especially introduced to involve homomorphic filter cut-off frequency selection problem. The experimental results demonstrate the effectiveness of the algorithm, suppression of ill-posed image caused by the strong light, the dark part of the image is enhanced. The algorithm studied in this paper is a very strong application to the image appears in the high light phenomenon or some image is located in the high light area.
